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1020020050449 #^ ^7}: 2002/12/26 

*j5L s]JL2} #^ #^-71 *^*]# i^*>7l ^3 

*>*l s)s*r af|l ^ *fl2 tiH°1^^:, ^ ^1*}^, ^1 ^ *fl2 

3^ *M» 3#*}<^ HM^^ 1 ^ ^£1^ A*\ ^ S^SRr ^H^f 

, ^ ^"71 *)H *V*1 £ ^ 4*}^ °J7>£1^ ti>olol^ ^oj-g. 

*W ^ ^ ^<a-^°fl *^*17> ^3*>7fl £]JL, ole^tb 3 

*H« 3#*}ul, HKM^lJfofl o^o} o.S.^ , *>*1 2]^ 

£ 4 

3H> JL^ ^2., ^-ff-, ^3. Ji^ 
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1020020050449 #3 2002/12/26 

{Circuit for Compensating Mismatch of Output Current in Charge Pump Circuit and 

Charge Pump Circuit using the same} 

£ l^r ^efl^ JL^ S.Altb Ir-^E. 

5. 2^ £ 1^1 ja^ oic^^, ^sflcq slsf 

3100: m^^- 3300: ^a}«- 

3500: ^H«- 3700: w>o] ^ 

CMP41: «1 M7] CTR41: PM0S ^31*1^ 
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- 1020020050449 #^ ^7}: 2002/12/26 

0> -g- -H^ ^-H (Phase Locked Loop)^ %\*\ ^ = (Charge Pump) sjS^l 

i> £ l£- ^2fl^ S^ltr l-^-£o]rf. 

2> £ l<*f| w>sq- ^o], ^a o > jt.^ ^^7l (Phase Detector : 101) , 

*1 ^ = (103), (Loop Filter: 105), *(|<H (Voltage Controlled 

Oscillator: 107)1- i^W. ^ ^ 7l (107)^ ^ ^JL^l ^^>^ # 

^ Aljr CLK^ ^^HM- *H*i=k ^# 7 l(101)^r 7l§ ^ ^ljl REFCLK 

*r *H *^7l(i07)«H-H 413: clks wlia^H, *1H 

(107HH ^ 41 2- CLK^l ^3Hr7r 7^ ^ ^15: REFCLK a-sH^tf ^ 

^-fofl^r UP 413:1- #^ r JL, ZL «]- r}] ol Tj-fofl^ DN Ajjr^ #^^rf. ^1 ^(103) 
^ 9l7\S]^ 1^7} ^ 413. UP^l ^ £-fr ^jAl^Jl, °}7}Z\ 

tt ^ tf£- 413. DN<*1 ^-f ^ ^ff- ^^Al^Jcf . ^Ei(l05) 

^ €■ -g-^ T^A^l ^^5]^ *iff- ^t^ofl ^^flAlEi 

7} SE^r Vclt^t ^HW. *1H ^71(107)^ = 

^(105)^ #^ Vclt01 1 o^j-o} ^ aij- CLK o] ^nj-^^ ^HW. ^, 
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1020020050449 #3 ^3-: 2002/12/26 

3(105)3 #3 7 A°A V C LT°1 ^WS, t3 4l2 CLK3 ^3^T» ^7VAl7lJL, ^-5. ^ 
3(105)3 #3 #°J- V C lt°1 ^^S, 4lS. CLK3 =^3^S #^3*13-. 

<13> 3-3-3, ^ ^*l7l(107HH #^3tt 412. CLK3 ^sHr7> 3§ ^ 

41s REFCLK3 ^sHriL4 3^, 34t 3 #3(101)^ ^ 41 2 UP» 1HW3-2, 
33 ^^(103)^ <#3 3^ lit 1HM3 ^2. ^Ei (105)3 3*H33«- M^1?J4. 
3^ ^3-3, *«<H ^ V 33(107H1 9l7\S\^ V CLT 3 #7><5>3 33 #33^ 

t^l 4l2 CLK3 ^33^7> ^3-3?ti ^3. 33 tiV^S, 3^ ^]ol ^33(107H3 # 
33^r ^3 41 2 CLK3 ^33^3- 7l$ ^ 4ls REFCLK3 ^^Hr^ ^3 3^, 34^ 

^#71(101)^ 3£r 4l2 DN«- 1^33^1, *)H ^7l(107)ofl 37>3^r 

^ V C lt°1 4lS CLK3 ^3^7} ^333 £3. 

<w> £ 2^r £ 1^1 £3£ 341 -31^ ^3^1 &33, ^33 3-3 3S(103)# £ 

Alt!- 3^.£33. 

<15> £ 2 °\] J£3€ tij-3- ^o], ^jjflo] ^ ^ s 5)S.(103)^r *U ^ 32 PMOS S€3 

^3 MP21, MP22, ^ afll ^ 32 NMOS 1= ^33 iE-] MN21, MN22# ^33:3. 3l PMOS ^ 
NM0S M^liEi MP21, MN21^r 4ii ^flAS ^€33 33^°fl zj-z}- o]7]-3^ 
li UPB, DN°fl 333 #^3- 333- 3*^3 ^3-. 32 PMOS ^ NMOS 3=^3^3 
MP22, MN22^ 33^= ^^-^ ^33, 333 33^3^r v}o]o]^ 
BIASP, BIASN3 ^171-^3-. 

<ie> oi^> ( s, 2# ^efl3 3-3 ^^(103)3 ^3 £ ^^3-. 
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1020020050449 #^ «J*>: 2002/12/26 

<17> ^#71(101)^ UP |i7} *M(high)3. s)T£ t 3g s(10 3)o] up B 

(low)S. £]<X XU PMOS H^liE^ MP217> *^s|-^cf. o]^^- j\)2 PMOS 
MP22S] ^^Al^lJl, Xl2 PMOS M^^l^Ei MP22^ 7fl e -^.^ # ^oj-o] <y 

XI *fl*r*l ^.2-^^ ^Al^lcf. n^-el-A^ ^^o.s.^-Bl *1 

^ Isource7> XU ^ Xl2 PMOS S^l^E] MP21, MP223. *s.7fl S| Jl, -^-S ^El(l05H 
^2fl^l^ C21-& ^^Al^lcf. 
<is> DN |i7} s)*3, XI 1 NM0S ^ MN217> $H§S^t}-. <X33-8r XI 2 NM0S 

M^l^E] MN21^ i.^* wj-^^l Xl2 NM0S I^liEl MN21^) XH M.-±SL^tl 

€ < a-°l M ^S- (105)^1 7i3flAlB]S.-f-Bl 

^3. *1-ft Isink7> XI 1 ^ XI 2 NM0S H^l^ MN21, MN22# ^g-*}<X * = X1 £) 

JL, C21^ 

<19> ^ s|5.(i03)ofl ^12 PMOS ^ NMOS £^1^ MP22, MN22^ 

z}-z)-<i) XHS°ll 917}^^ BIASP, BIASN^l ^*}<X V LF0 °ll * = ^ 

^^.i Isource ^ ^3 #ff- Isink^ °<J=^§- XH*H, ^^^-^^ i^-^ 

Isource ^ ^3 *lff- Isink7]- ^U^V ^-ff ^E-Ij- aHo^ BIASP, 

BIASfH it^cf. 

<20> ZLEii4, £ 2<H1 JE^sl ^eflo| ^ 5)^(103)^1 SX°\*\, *^ ^ ^*>^ 

alol^v^o] ^ oj^^^-^ ci^o^ ^ ^cy- v LFO ofl oj-e}- ^1 s)S.(103)^ 
^ Isource ^ ^3. ^ Is ink 7} ^s. ^^1^1 ^ £-Xl7> y>^£l^cf . ^, UPB 

€i7f ^]7>^ ^-f, V LF0 °11^i XI 1 ^ X]2 NMOS M^l^Ei MN21, MN22^ 
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1020020050449 #^ 2002/12/26 

<$z\*a^7\ 01^-30.3. ^^7} &^g-°.5. Sl«H, iii Isource7]- 

VLFO^ #°*H1 ^ ^ ^"i- 7^711 ojsq- P }|}7H£, DN |i7} <?}7>£ 

^3 *}ff- Isimk^r V LF0 ^ 4^ 7Ht11 £t}. 

4eH. ^.Vlfo^ ^ ^^°fl ^ Isource ^ ^3. ^ Isink 

^ ^^M^ €-(Spurios tone)^ ^7}*\7}v), Jfltf 3.^ ^12] ^-g- & 

^71 ^1^# *M^}7l ^Sfl 71^^, CMOS *>*1 ^Sofl^ A>-g-£]^ ^ 

^12 PM0S M ^1^ MP21, MP22, ^ *fll ^ *\}2 NMOSM^^l^Ei MN21, MN22^ Qo] 
(length)!- 3.7]} t}<^ «g s)^-!- 7}^ ^2 NM0S ^ PM0S S^*]^ 

MN22, MP22-& 7fl^£I = S. ^^^^1 SiSliLt} 3.7)} 0} 

4. ^-SiM- dt7}2} ^o]S- £1711 *}^r ^-f £171 7}- 71^1 711 3 <H ^£7> JL^ 

^H?]^ C-flofl^ *V7fl7> 9X91^. 
l^xgo} o}J*JLx} S\±r 71^3 4^11 

M^o} s.^^ #^^oll $_s=L±r ±$L^ ^ ^ ^3 ^fRt ^°4*}7\ 
3g = 3)3.-1- *)l^*Rr ^olcf. 

*1 ^ <$=L ^« °^H7]^r 3)3.-1- *H^-*Rr 3^1 <=K 
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<24> a o V 7 ] .e.^ o. ^^). 7 ) o^o} ^ o] Sj^Aloflofl ^ s]^, *)U 

aVolol^^-oll o] 7 m ^^1 ^l^l *lH3^r 3ff- ^}Jf , ^ 

3a^*Lo] 3^3^ *IU <^#, *lff- 4^Pf£] 3^5)^ *fl2 

, ^ ^l^, *fll ^ *fl2 ^^^ofl o]7]-^^ #<£<q *>ofl ll)-^ 

^ aflo^^. ^H*-, ^ *1H^ #3<EH1 ^^S]^r *fl<H#, ^ 
^ ^ ^ «H^^^ ^Hl^ZL, ^l^^l *fl 

<25> ^ «V^o^ oj^^ofl |E ^l^Ai , ^ ^1 ^ ^2 

PM0S e^i^Ei ^ afli ^ x\}2 NMOS S ^^1^1- g.^f>}jL, ^11 PM0S ^ NM0S S^H^l 

^M^^ AA *}*} ^^^-9] Till ^ 7H2 <y^#* ^^*>al, = efl^l^ AA A2 
PM0S ^ NMOS S^l^Ei^ i^.^^- ^sH, z]-z|- ^ 

^^SjJl, *fl2 PM0S H*?H*1^E|£>| TllolH^ tiHo^c^ ^^^Jl, =efl 

^-B- ^12 NMOS — &A — ^ =ell 0 J4 l^g^ *g ^ s> ji , 

NMOS H^^l^Ei^ 7flo)eo11^ <£^ig N ^ tjfolo^ ^cy-o] oi7>^cf. 
<26> ^. <U^*]o\]o\) ccf^ ^1 |n 5)^.011 ol^A^ , ^1 ^ ^]2 

PM0S M ^l^l^Ei , ^ ^]1 ^ ^12 NMOS S^^iE^l- Sf-^ZL, ^fll PM0S ^ NMOS 
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1020020050449 2002/12/26 

iElfil 7flo]s^ 44 ^4 ^ ^efl^l^- 44 A2 PMOS ^ NMOS M^H 

^l^Ei^ 4^^] ^S]^, 44 ^4°fl A2 PMOS 

7\)o}^ *lff- ^-A>«.o] H}o|o]i^| *g ^ Jl , =Efl<y^r Xl2 NMOS H^l^ 
^ ^4-S\o] ^ o] f^c^- ^^Jl, Xl2 NMOS M^l^EiS] 7flo]E 

N*S wH<Hi #<£o] o]7>^cf. 
<27> igxgcq c£^X\*\)o]) i^s. ^1 rfsx sjsofl ^o^, XH^ ^<H^-S| *fll ^ 

^2 ^ ^ + ^ - ^ ^fl^ji, + ^ - <y 

^^r°fl tl7>^ ^Jro] ^<y-^r wlia*>zL zl ^*H1 44 #^#2] XH*Hr a]^ 

7l, ^ PMOS M^fl^l^E^l- 5E^-Tjr}ji, PMOS E^7]iE^ £L efl^]^ ^^<Hl ^^ZL, 7fl 
ol^^ ti ]5i7l^ #^^1 ili^ ^^tbcf. 

<28> £ ^^AHjofl *>*1 3gir s]S.ofl O^O^, WM^^fe XI 1 ^ Xl2 

PMOS M^^l^Ei ^ ^1 1 ^ XI 2 NMOS S ^fl^i^E-ll- ^^>ji, XI 1 PMOS ^ NMOS S *ffl4 
>iE^ XMM^r 44 3*1 ^ ^efl^^r AA ^12 PMOS ^ NMOS 

4^E|°} ^o^ofl 3 4=^, iH^^r 44 ^ ^4 of) ^^r5]Jl, *112 PMOS M^4 

ZiEi4 7flo]e^ tiHcX-^i tLc} ^ ^ sj-zi , -Eiefl^ Xl2 NMOS M^£4^E^ H 

3l<d4 w>°l ^ ^-^1 ^*V^, *fl2 PMOS ^ ^]^E)£l c 

^^-$\JL, XI 2 NMOS M^liEiS] Tfloljeoflir N^ h}°H^ ^7}^ 

<29> -S. cf^ ^AHlofl tr)-=- Sj^ofl oXo]X\ t 3§3§ w.^ XI 1 * 

*)12 PMOS — ^] — E-) ^ XI 1 ^ ^H]2 NMOS SM^-I- i^fji, XU PMOS ^ NMOS M 
314^^ Til o]e^ 44 *>4 ^ *)12 ^*Kn, =3) 44 
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*fl2 PMOS ^ NMOS S^I^e^ ii.is} , AA #Q ^ ^ 

#s]ZL, *fl2 NMOS E^^j^E^ 711 o]e^ ^ tiVol^^cf^. ^ ^ ji , ^eflo] 

^12 PMOS M^^l^Ei^ c e flo]2]. *>*1 ^*KH, A2 

PMOS M^flxl^E^ Tllo] echI^ P^ <&7}Q^. 

<30> ^-tgo^ Cf^ ^A|ofloll tcfs X>^1 &°H, ^-A>«-^ 1 ^ 

*ll2 PMOS S ^l^Ei , 5J *fll ^ *fl2 NMOS S^l^l- i^Jl, *fll PMOS ^ NMOS S 
^I^e^ Tfl o]^ AA 5J ^ofl ^^s|ol ( IE. efl o]^ ^4 ^2 PMOS 3? NMOS 
S^fl^l^E^ i^ioll ^^M, 41.2.^ z]-zj- ^ 3*H1 3^)^. *fl2 NMOS M 

^^l^E^ tIIoIe^ ^s. ^-74-«o] y].olol ^c+.^- ^<5}jl, =eflo]^ t\}2 PMOS M^Ul 

^5}^ £^ ^a}*-^ ^^*}ZL, ^2 PMOS SsH^^E^ ^ 

°|11r P^ w>°l<^ ^<y-ol o]7>^rf. 
<3l> ^ M^o} t^s. a^HHI rcf^. ^1 3gir ^ofl o^^H , aflo^fe ^H^r^l *1U 

^ ^12 <y^3-a- i^sRr + <g§m ^ - ^ #3#-§- ^«1«>J1, + ^ - 

<g§?1=H| o]7l-^ ^oj-o} ^ofl oj^H ^C^^ til 5171, & NMOS ^€*1 

^Eil- i^-JI, NMOS e^^iEisl = Ell<?]^ #^^r* ^«fJl, Tfloli^ 

HliE7l^ #^^oll , dtS.^ ^AQ^. 

<32> £ igj^o] E}s ^Al^ofl *>*j 3*ir 5]5.ofl ol^A^, aHo]Aj«H ^ ]_ ^ ^ 2 

PMOS M^l^ ^ ^1 ^ ^2 NMOS S^^l^Eil- if-^ZL, *fll PMOS ^ NMOS 2=31*1 
iEi^ 711 oIe^ ^ ^*1 ^ ^i^Hl ^3^, = ello]^ AA A2 PMOS ^ NMOS 
^l^E^ i^^oH ±.Sl£i^ AA ^ ^^r5l Ji, ^12 NMOS ^^^1 

^E^ Tfl olE^ 4olol^i«o| ^*}JL, ^.ell<y^ ^12 PMOS M^^l^E]o| 
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<34> £ 3^. M. i^o} <y^Al^611 ^ 7fl^^lS £AltV SjS-Sol 

A. 

<35> £ 3 ofl a]-^- £ 0 1, <a^AH]ofl n}s ^ ^1 

^(3100), -*-Apf (3300), ^0^(3500), 3l °]^^ (3700)^ i^W. 

<36> ^1 rf3§a.( 3100 )^ ^ ^2 ^#(301, 303), HM<Hi^(305), ^ 

(307)^- ^I^jl, afll ^ ^]2 ^^^(301, 303)^1 zj-z* <?l7>^ UPB, ^ 

^IJL DN^l #^^-(307)ofl ^sflAjEi C3H- ^ «c v ^i^^l^. St, 

*1 ^^^-(3100)^ #^^r(307)ofl ^s.^ ojro. w]-o] 0^^(305 H <?l7>^ ^ofl 

^H^tf. ^ ^Af-a (3300)^ wj-oH^£-(309) ^ #^#(311)# 
^^(3100)5] #^#(307 HI ^-Aj-tl-cf. 5E*h ^-A>«-(3300) 

^1^-^(3500)^ *fll ^ ^2 ^#(313, 315), ^ #^(317)# ^al^ul, *fli «J 
^#(313, 315H1 917}$. *H #^^(317)^] Icomp 

o) <#^r ^HW. y>olc^Ai tL( 3700 )^ *iHc].(3i9) ^ #^^(321)-i- 
(319)°fl ^l7>5l^ z\]o] ^ lcomp<Hl 3] Z}^ ^ ^oj-o. ^jo^c^ 
<37> o^}, £ 3 -g- ^^o}, o]s. o^^ll- ^^*>q-. 
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<38> 3gagJf(3100)sl 41 ^ A}2 ^#(301, 303 ^ ^.S. UPB, % t}£ 

DN7> °}7}s\51, y>olo]^^-(305)^ ti>ol^^i «.( 37 oo)^ #^^(321)^ ^^^cf. 
#^#(307)£- ^sflAjEi C315+ ^sH, ^^-^-(3500)^ ^^^-(313)^ 
4. 

<39> 7^ ^-A>«-(3300)^ t>V°l<H^=H309)£: «H o\ Jf (3700)^1 #^^(321)5]- 3^r3 

-31, #^#(311)£r ^l^^-(3500)^ A}2 ^^^(315)54 
<40> *IH -^(3500)^1 #§^(317)^ wH^R 1 ^(3700)^1 ^1^^(319)^1- ^^r^. 

<41> 5. 4±t 5. 3^1 *M ^S. S\S.% H^AHlofl VC\-^ *J*fl 

ol-g-s>ol 5*1*!: 3lS.£o]cl-. 
<42> a. ^-rgo^ <^X|cHl o)-^. ^1 MOSFET M^l^l^Ei ^ di*}* «-§- 

th}. dt*Kr 7]]°}^, ^ ^=31^* ^til*Vcf . MOSFET S^l^Tr tII^e 

^1 ^17>£1^ 3.7} ^ ^ofl rcj-el-A-1, ^ell<yo.s^-Ei J£^r ZL «1S 

3=0] ^ « o v^ol ^s\^ fecf. ole^*> ^ dM-i^r 

M^fl^liEKBJT), ^ ^31 jL2f M^^l^iEl(JFET), ^s}- 1 ^ *KE*ll Jl 

3f S $*1 iBi (MOSFET) ^ *VE*11 ^31 Jl4 S^^l^El(MESFET) ojcj.. 

<43> ^o]l^£ ol^ ^ofl^^ MOSFET* ^^}J17)- 

t^. Z-SiM-, ^<3^ ^A1^ MOSFET ^ #iL3-2~S. -g-^Rr ^Hl 

^-S-^" *r 91k)-. n}-^, wl^. ^ ^H^aI^ MOSFET* f^AS 
711^^1- ^^7> MOSFET^.5. tb^^l^ 3£r Stir, °1^}^ ^^Htt MOSFET 
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S ^43-°^ ^^*>^l^r, ^ 7fl^* M0SFET<H1-E ^-§-^ ^ ^TlH 

<44> £ 4 6fl H><4 £o] f <^AHH tcfs. ^ ^1 3g3g 

^(3100)3 Vlfo ui ^-a>«-(3300)^ #^ Vlfo 1 #3 iiL 

1 1&<M H^fl f^-S^l , *W ^ ^-(3100)3 #^(307) 1-^*1* SL$& 
A. 

<45> ^1 ^^§^(3100)^ afll ^ ^2 PMOS S^^l^Ei MP41, MP42, ^ xfll ^ J\2 NM0S 

— <tH ^] — E] MN41, MN42* 5L^tHl. afll PMOS ^ NM0S E.®*}^ MP41, MN41£) 
tt AA ^^^(3100)^ ^lU ^ A)2 ^^^(301, 303)^- ^^*>JL, = efl9j£r ^ 

*fl2 PMOS ^ NM0S — ^£ ^] — MP42, MN42^1 PMOS ^ NM0S JE^fl 

MP41, MN41S) z^-z]- ^ ^ ^^Hl ^#^4. ^12 PMOS M^^l^B] 

MP425] TllojE^ fcL( 3100 )o} w>ol 01^^(305)^. ^^-jl, ^efl^l^r ^12 NM0S 

e^^I^e^ MN42^ =eflol^ 3^£|<H ^^§^-(3100)^1 #^(307)# ^^*>cf . *fl 

2 NM0S M^*]^ MN42^ TlHHofl^ A}2 PMOS M^l^ MP42<^1 *iff- 

^ ^3. #ff-7} ^*fl;*l <H^tV BIASN^l 

<46> ^-a>«-(3300)^ ^11 ^ ^12 PMOS S^liEi CP41, CP42, afll ^ *fl2 NM0S S 

<a*l^Ei CN41, CN42, ^ ^sfl^lE^ C421- i^tb^-. *fll PMOS ^ NM0S S^^^Ej CP41, 
CN41S] TllolM^ AA 3*1 ^ ^^JI, = efl^^ zjzf ^2 PMOS ^ NM0S M^fl 

^]^Ei CP42, CN42^ , AA ^ 3^r€^. *fl2 

PMOS l^liEl CP422} TllolH^ ^ ^-a>«-(3300)^ ufo^ >^(309)-g- JEL 
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3l°l£- all 2 NMOS M^l^El CN42^1 = ^^r^M 3}=. 3-A>Jf(3300)^ 

(311)^- ^tr^. NMOS CN42^ TlHM^l^ U^tr N^j t>Ho^ ^oj- 

BIASN^l °]7 r £M, tH^aIe^ C42^ ^2 PMOS ^ NMOS S^l^Bl CP42, CN42S] =efl<?l^ 

£ 3*1*HI 3^r€4. ^ 4^(3300)^ ^ £*Hr ^ 
(Current Mirror Circuit)^ ^€ *r &°-*\ , ^^MA] «>^r £°1 , 1^ 

^1^^(3500)^ tiliH7l CMP41 ^ PMOS S^liEl CTR41* ilrtr^-. *)^L7} CMP41 
^ + <y^^r ^ - ^"Zf a)l^«.(3500)^ *lll ^ *fl2 ^^^-(313, 315)^: 

-31, #^#^r PMOS S^l^Ei CTR41^ 7llolEofl PMOS S^l^E] CTR41^ ± 

-2.^tt =5fl«y^r *1H ^(3500)^) #^(317)* ^^tr^r. 

wl-oH^-^^OO)^ *fll ^ *fl2 PMOS ^^l^B] BP41, BP42 ^ afll ^ *H2 NMOS 
M^^l^Ei BN41, BN421- S^tr^f. *1U PMOS ^ NMOS S^l^Ei BP41, BN41^ 
tt ^ ^ ^^slJi, n^r afl2 PMOS ^ NMOS e^^eI BP42, 

BN42^ ^s^, ^^.^ z}-z}- ^ ^ ^ofl ^^sjcf. ^12 PMOS S^l^ 

^ BP42^ TflolE^ H > o] c>| 41 «.( 3700)^1 #^^(321)-ir ^^1, -ELefl<?l^ A)2 NMOS ^ 
BN42£] H^1°J4 ^^H, wMoUiy-t 3700)^ ^^^-(319)^- ^^-t}. ^2 
PMOS ^^l^Ei BP42^ 711 o) esq- ^.efl^^r *\£. ^4=-5\JL, A}2 NMOS M^l^Ei BN42£) 
Tllo] eofl^ <^<g. «H<>|i BIASNol 917}^. 

£ 3 D ^ £ 4t ^-S^H ^^HH 14^- *r*l slS.^1 -^^f 
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: 50> £ 3 ^ S. 4°1] 5*1 ^1 <^aHH ttj-s.^, ^1 ^^-(3100)2] iii 

Isource ^ <%3. ^ Isink* ^j-^ ^>^-(3300)» *>*1 ^ 

^(3100)3 #^#(307)^ v LF0 4 ^>«-(3300)Sl #^#(311)^ V LF o' 

o] s >ols 3#«H, ^H* JMUH^uI, w>oH4i ^(3700)^1 *H<H# 

(319H1 -fr^fe *lff- Icomp» o] Jf?^ Al^ofl 7}*iX\^°.S.^, 
(3100)5} ^-a>«-(3300)^ #^#(307, 311)^ ^^^1 * r °ll- <>j ^Vc]- . 

5i> ^^-^-(3100)^ *1U * A2 <a^^-(301, 303H1 S3 ^ UPB * 

^ 41 JL DN^l #^^-(307)^1 3^e1 THsflAlEi C31» ^ ^ «^d^l?J4. ^, 

<3 -^31 UPB7 r ^l7>£]^, *fll PMOS H^l^E] MP417> ^^-£)J7 ( ^ff- Isource 

7> ^o.^.".^ ^ z\}2 PMOS S^^I^Ei MP21, MP22-I- -f-^H #^^(307)^.5. * 

= 7)1 €^f. ^5^, ^^^-(3100)2] #^^(307)^] ^£ ^2flAlE^7> ^€4. 

tf-gr ^11 DN7> <y7>£l^ 1 ^11 NM0S MN417 r SH^squl, $3. ^ lsink7} 

#^<a-(307)Jl^El afli ^ ^2 NM0S S^^^Ei MN41, MN42# ^*lS iL^l 

^t}. n}eM, ^1 *^-Sf(3100)£] #^#(307H1 C317} ^^tf. 31 

^12 PMOS ^ NM0S MP42, MN42£) TjHSofl oi7>^ wf°l°1^ 

^ #^(307 HI JL.= ^ *iir Isource ^ 4)3 *iff- Isink^ <^o] ^s\v\ t ^ 

71 -*NI«1Mfe #^#(307H1 * i sourC e $J *Ifr Isink7 r 

S-^- w r °Hi ^oj-o] ^^^cf. ZLE^u)-, >a-7l a>5f ^°1, *r*l = i 

ii. ^i^- Isource ^ ^3. ^ Isink^ #^ ^-g- ±7} 9] *]o]<#*\9l ^ <yjt]D}^^ 
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<52> ^ ^-A>«-(3300)^ ^^(3100)^ #^<£(307H 

h>o] 01^^(309)^ «?17>^ #^^(311)^ VLpo'-i: *fl<Hth=J-. ^, # 

^ ^-A>«-(3300)^ ^12 PMOS 3=^1*1^ CP42S1 7flo]e^ t)}o]o)^i «-(3700)^ #^ 
(321)2]- ^4^o_^.*l, *>*1 ^^OlOO)^ ^2 PMOS S^l^El MP42^1 7flolHofl o] 7 } 
S)^ *}o)o]^ o_s. «H°1^ ^oj-ol o] 7 |.£)j L) ^= ^-A>«-(3300) 

^ *j)2 NM0S M^H^liE^ CN42^1 tIHeo^ ^^^-(3100)^1 *fl2 NM0S ^^u^b) 

MN422] 7flolEoil <y7>£]^ bH^^ ^3 =-<H*V w>o]oli ^o}- BIASN^>1 

ol7>^cf. rcfe}^, ^>xl ^^§^-(3100)^ #3 Vlfo^ ^ 4^(3300)^ #^ ^ 

# V LF o"°l ^-9i*!r ^-°-°11 ^ ^.a>«-(3300)^ *1l2 PMOS S^M^ CP42^1 

tt, <S lis. UPB7> o] 7 pg nfl, ^1 ^-^(3100)^ *112 PMOS — ^3 ^1 — ^-i MP42^1 JL^^b 
=£.2.^ *iff- I source^- -g^tb *Hl I source' 7} £]J1, *iff- ^-7}«-(3300)^ 

A}2 NM0S ^^1^1 CN42<Hl^r, t\$- x\± DN7> o]7>m °fl , *>*1 ^-^(3100)5] ^2 
NM0S SSfl^liEi MN42^fl ^a. ^ Isink °+ -£-°=lt*- *fl2 ^ Isink'7> *^7fl 

St!-, ^fr ^>-^-(3300)^ w>o] ^^^-(309)^1 ^7>s]b w>o]oii £<$o] ^HI- 
'S ^12 PMOS S.€*l^ CP42<H1 *fll Isource'7}- #^£H ^ ^oj- y LFQ < 
o] #4i* r 7fl £jjL, ol<q. tiVcflS. W r °H ^#(309)011 ^7}^^ ti>olol^ ^oj-ol 
#3 ^ V LF0 ^1 ^7>*>7fl ^rf. 

<53> ^o| «-(3500)^ *fll ^ *fl2 <^<EK313, 315)°11 < y7>£]^ ^jh^-JI, ^-7} 

¥ *H1 #^(317H *i^f- Icomp» ^Htb^f. ^H-^-(3500)^l 

wliH7l CMP41^r + «a^icH) <y7>£lfe *}*1 ^^^-(3100)^1 #^ v LF o^- - ^^^1 

■?]7>£i^ ^ifj- ^-a>«. (3300)^1 ^oj. v L fo'* tilia^l-^ #^ Vc* ^Htb^i-. 
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«K *r*l ^^(3100)3 Vlfo^I ^ ^¥-(3300)^ #^ Vlfq' J±4 

^ ^ Vc* e ^-f^llfe Vc* ^7|-Al?jcf. XH^-(3500) 

^ PMOS — ^fl ^1 — si CTR4H=r Tfloleofl ol7>£]^ Vc<Hl X|<H-¥-(3500)^ #^ 

#(317H = ^s. Icomp o] o^o. ^o^c}-. ^, PMOS M^l^Ei CTR41^ TJMErifl 
^17>£]^ XH Vc°l Icomp &7\*]7]5L, XH ^oj- Vc ol ^ 7 }*} 

^ ^ Icomp ^a]7J4. 

<54> w>oH^Jf (3700)^ *r*l ^^f(3100)sq- ^ 4a>«.(3300)^. X|2 PMOS J=3M^ 

El MP42, CP42^ XMSofl w>ol^^ ^oj-g. Xl^Jl, X) <X#(319H1 -fr^fe ^ff- X| 
<H Icomp<Hl «1^1*H #3^(321)^ £<$^r XHW. ^, XH#(319H -fr^^r 

Icomp7> ^*>^, XU ^ XI 2 PMOS S^liEj BP41, BP42<^1 * Icomp' 
7} ^7>*>7fl 3^, H>ol^^i^-(3700)^ #^ #^}X1 S>tfls, XH 

#(319H1 -H-^s]^ Icomp7> ^7>^>Ta, XI 1 ^ XI 2 PMOS BP41, BP42<>fl 

Icomp . 7 } ^s>xi £)JX, w>oH ^-*f(3700)^ #^ ^7>*»)| 

<55> Mj-^o} ^Ja|o|o| ^) ^ofl ^<X^ ; ^1 ^3§a.( 310 o)o] ^_0^ 

#-?t Isource ^ <%=L Isinkfe- #^ ^ V LF0 <Hl 4^ ^l^l &Xl £H , 

°l ^ *V Ir^lfe- ^ ^a>«-(3300)^ XI 1 Isource' §J X]2 3lff- Isink' 

*1» lHW*li=K nJ-eH, *>*1 ^^(3100)^ v LF0 4 ^A}-SjL (3300)2} 

#^ ^ Vlfo' *HSr $<£x)7\ ^*}7\) €4. XH-¥-(3500)*r ol^^ 

§>jl «>o]cX ^-^-(3700) 2} XH^(319H -frSJ^Ife- XH *L-?h Icomp* , 

*1 ^-¥-(3100)2} #3 v LF0 ^ ^-A>jf(3300)£q #3 V LF0 *^H1 
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<56> a- <^^a]^o]1 uq-s. ^1 ^*Mr ^ #41*1 ^^tb^-. 

<57> ^ ^^(3100)^ #^ V LF0 °1 ^ ^-^(3300)^ #3 V LF0 ' *m 

^^^-(3500)o11 z\)o] ^ icompS] <#o] ^7>*>7fl ^cf. ti>o]c>|^w. 

(3700)^ ^H^(319)o11 -fr^^r *1H #-fr Icomp^ #ff- &°1 ^7}*}^ , wj-olo^i w_ 
(3700)^1 #7H^]cf. 14^, *JJ|f. 4A>«-(3300)^ ti}o]oiitl(309)°ll o] 

7>£l^ W}°1<H^ ^oj-o] ^7H>7fl 5)JL, *d^ ^ h «(3300)^ #^#(311) V LF o'^ 

o] ^^«.( 310 o)^ u}o)o] ^^-(305)^1 < el7>£)^ tiHo^ #<$5_ 

^7>^>7fl £]l4, ^^(3100)^ ^ UPB7> ^7>5l ^^-^1^ -g-^ 

*r^, #3^(307H -g-lM 3. C317]- , #^ V LF0 ^1 

3 o.S <^-g- n]*]^ a^rCf. ^fl. 4^(3100)^ #^ V LF0 ' 

^^^-(3100)^ #ej ^<y- V LF0 4 ^3-2-5. -^^*>7fl £)°1, Isource ^ 

$3. ^ Isink #2} 1;^^7> Ji#^tf. 
<58> ojsf tflt^, ^1 ^^-^-(3100)^ #3 V LF0 °1 3^ ^-^-(3300)^ 

V LF o*^4 ^WS, ^1^^(3500)^11 £l*M #ff- Icomp^l ^ ?H #±.*}7\] 

<£rf. «HoHi -¥-(3700)^ *1H^(319H1 -fr^Tr ^ ^ Icomp^l ^ &°1 

w>olo]^«-(3700)^ ^ ^a}«-( 3 300)2] «Ho] 

^(309 HI ^17>S1^ t3|-olo]^ ^cgo] 7^^} ^ 4A>«- (3300)0] 

(311) ^ V LF0 '^ #7><5}7ll ^t}. ^ ^-AV«-(3100)^ #^ ^ V LF0 

*r*l ^-^(3100)^ #^ *i<y- y LFO i). ^30.5. ^°is->7ll iii ^fj- Isource 

^ <$=L ^ Isink ^ 1-^^171- iL^tf. 
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<59> <^ A HH 4a ^ ^3 5) S ofl &6]*\ t £_SL^ #-ff- Isource ^ 41 

3 ^-ff- Isink #2] &<Q*\7} 1H9*WI s^, *r*l ^^§^-(3100)^ #^ v LF0 2l- ^ 

# ^>^-(3300)5l #^ V LF0 ' * r °l7> ^sIjl, o]e^ *r°l» ^H^-(3500) 

# -f-*H £*l^r°3 iL#^-°. , #-fr Isource ^ ^3. ^ Isink 1:11 

<60> £ 5fe j£ 3 ofl ^1 t^o} cfs. ^Ajaflofl a)-^ ±_ 

*}» °l-8-*H £>ltr S)S.£o]cf. 
<6i> ^ 5 ofl £.^1^ ^o] ) uf^- ^Al^ofl 4=. ^1 2)^^ 

(5100)2] #^ ^oj- v LF0 ^ #-fr ^-^(5300)^ #^ V LF0 ' Qe\ 

^3 #<HH Ji^Hfl #^3.*), Jg*gJf(5100)£] #^#(507) l-^^l* 

<62> ol^> f s. 51- f£^, cf^- ^Al^ofl rcj-^. |h ^ 

<63> ^1 ^^§^-(5100)^ *f|l PM0S % NM0S S^l^B) MP51, MN51^ tIMe^. *m ^ 

^12 ^#(501, 503)^- $>8*Kll, ^12 NM0S e^*]^ MN52^ Tin^^r ^3§«. 
(5100)^ y}ola^u}-(505)-g- ^Aj*}.tf ^2 PM0S M^l^ MP52£) 7iH Eofl^ *fl 2 
NMOS M^^l^Ei MN5°fl * ^3. *Iff- Isink^ -§-<H*> <#£] ^^.i ^ I sour ce7> 

# D 13 ^*B^1 <H^tr tiHo^ BIASP°1 ^12 PM0S ^ NMOS 
E^^)^El MP52, MN522] = efl #^^(507)^- 
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<64> ^-A>-« (5300)^1 PMOS S^^l^E] CP5251 ?fl o]eo]|^ w}°H^ 

BIASP^l ^]7>^J7, *\}2 NMOS M^*l>iE| CN52^ 7flo]E^ ^-a>^-(5300)^ h> 

o]o|> ll ^(509)-g; ^^tb^-. *)12 PMOS ^ NMOS Js^l^E] CP52, CN52^ JE.efl<?l£r ^3. 

^>^(5300)^ #^#(511)* ^^W. 7^*1 e} C52-b *)12 PMOS ^ 
NMOS e^^]ae1 CP52, CN52S] =sflo]o| ^^^4 ^ Afo^l ^^^cf. 

<65> ^^-¥-(5500)^ v)mL7) CMP51 ^ NMOS M^l^E] CTR511- v]mL7) CMP51 

^ + ^-(5500)^ afli <^#(513)* *§s$is}jL, - °J^<=^ a|)2 <^ ^ 

(515)* NMOS E^l^Ei CTR51^ >fl<>l isofl ^s}uf . NMOS E.®*] 

iE| CTR51^ =e1]o]^ ^H^-(5500)51 #^#(517)* ^ ^ Jl , ±3.^ 

<66> wH«H^ -*f(5700)£] *fl2 PMOS S^l^Ei BP51S] 7flo]Eofl^ <g^*j- P ^ w}o-|o^ 

BIASP^l < ?]7>5] Jl, *fl2 NMOS ^^fl^l^Ei BN52S1 7]} o] H>ol<H^^-(5700)^ 
#(521)* ^^fVcf . ^2 NMOS H^l^E] BN52^ -ELefl^l * TiM ^5. 
*112 PMOS ^ NMOS — ^£ -^1 — E-) BP52, BN52^] ^.efl^l-^ «H°1^ ^(5700)3 

*W#(519)* 

<67> o)-s} t 5 o)] ^ Cf^- ^3X|aflofl n)-= ^1 3S S 5)5.0] -g-^J. ^M] 

<68> ^1 ^^§^-(5100)^ ^ \ FQ o] ^ ^-a>«-(5300)^ #^ V LF0 '^ 

^V^, ^H-^ 5500)^1 CMP51tt <9= ^-f- *\}°] Vc# #4^1 

^ Vc^l ^S}^, NMOS E.&x)^B\ CTR5lofl *)H «.(5 5 00)£) #^ 

^ Icomp7> #^>7fl tif o] tL ( 57oo)^ ^12 NMOS M^l^Ei BN52°fl 

^ Icomp'7> ^7^>7ll Icomp'71- ^7}t}^, A}2 NMOS H^l^Ei BN52^ 7\]o}^ 
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f^HKn, °l«H f 4^(5300)^ «H<H^(509H1 ^7>s]^ w>o] 

^^o] ^7Hl-7fl ^cf. n^-eM, ^ ^-a>«.(5300)^ *)12 *Iff- Isink'7> ^7>^>J1 ( 
#^ Vlfo'^t ^^-^^ , ^ ^ 4^(5300)^1 #3 Vlfo'^t *M ^ 

^-¥-(5100)^ V LF0 4 ^3 ^ttSM: ?>7fl €4. 

^^-(5100)^ #3 V LF0 °1 ^ 4^(5300)^ ^ Vlfo'S. 1 } 

^^tt ^sHl ^^H, ^lif- 4^(5300)^ ^^^^-(sog)^ <y7>si 

^- 4^(5300)^ #^ v LF o* °1 ^H^Asl ^smi ^4. 

*1 ^S. *i<£M- ^-7-11^1^ , ^^21 i^-i ^ 

^3. ^ sm. 
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^1 % ^12 w>°Hi#, ^ #3^* ^wl^Jl, #7l afll g *fl2 <^<=H1 

AA «a ^ ^ 41JL7} *}7>£|£, #7l #^^1 T^lBi* ^ ^ ^ 

^ T^l*^, #7l *>*1 &*%lf<>] #7l #^^ofl 

-ff-» 4^>^, #7l «Hol^^-ofl 0)7}$. #<&*\] S)-5}<^ #7l #^^1 &<&o) *\}o]s\ 

#71 *>*1 ^"71 #^^1 3^r3fe ^1 <y^^, #7l ^ ^-A>Jf<>] ^-7] 

t^^l 3^r3*r *l|2 g ^Wl^JL, #71 *lll ^ ^112 °J ^ 1=H1 917} 

^H^M #71 #^^1 ^^Sl^ ^H^, AV 7 ] ^ 3g3gj=L a o > 7 ] 3 = 
^MPf^ #71 tiH^^jq. #^-§- ^Wl^>Jl ( #71 ^H^l -fr^fe. #71 

*IW #fHl #71 *lH*Hr «>°H^-¥- 

[3^* 2] 

*fli*<Ml 9X °]*\, 

#7l ^-f^r afll ^ A2 PM0S E^flxliE^ ^ Tfll ^ ^12 NM0S e^^b) 
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#7l *H 1 PMOS 3l NMOS — ^1 — E-i ^1 711°].^ 44 # 7 1 *>X| #7l *fli 

^ *fl2 ^ # §>zi , JELeflo]^ 44 # 7 1 PMOS ^ NMOS l^)iE]2] di^i 

, 44 3€ ^ ^*H1 #7l ^12 PMOS J= ^l^ElS] Tfl 

#7l *>4 ^Jfsl #7l «H«H^-§- ^ ^ *\JL , #7] A}2 NMOS — ^£ 

T^E^ ^efl<y^ ^4^<H #7l *>4 #7l *8^*K2, #7l ^)2 

NMOS M^Ul^S) N^ wVol<Hi <?] 7 >S)^- *>4 ^5. 

Itt^ 3] 

aflr^oll 5a<H*1, 

#7l ^-ff- ^V^fe ^]1 ^ ^2 PMOS E^|iEi, ^ *fll ^ *fl2 NMOS M€4^ 
» SL^\JL, #7] D}1 PMOS 3l NMOS H^l^^ tIMe^ zj-z}- ^ ^ofl 34* 

sqjl, ^efl^l^r 44 #7l ^]2 PMOS 3l NMOS M^l^^l iiil ^s}^ , 
44 ^ ^ ^^^1^1, <%7] A)2 PMOS E^liEls] tIHe^ # 7 j ^= 

^ #7] w>ol<^^^ ^^^ji, £^]?)A ^-71 ^)]2 NMOS m^4^^ ^eflo]34- ^ 
3°! #7l ^ ^-a>«-o^ Aj-7] ^^^Vjl ( # 7 ] ^ 2 NMOS M314^^ Tflole 

^l^r #7i n^ ^<a-o] <y7>£]^ *>4 S\S.. 

[^T 1 * 4] 

^ii%hi 

#7l #7l *1H-^ #71 *fll ^ ^12 °g^^r* ^#*Hr + 3l - 

31 ^Hl^, #71 + ajS^ ^ #71 - <^^H1 ol 7 >^ *M 

$]-5}<*\ #71 #^^-31 ^cH^l-^ tilJ27l , ^ PMOS S^4^^» 5E.^-*>JL, 
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5] 

^"71 «H°1^Tr XU 9? XI 2 PMOS M^J^l^Ei % XU ^ X]2 NMOS M ^1^E|§ 
X^ji, XU PMOS ^ NMOS ^®*}^B\°) 7))°}m±z AA ^A ^ 3^£1jI 

, ^efl<y^r av 7 | ^ 2 PMOS ^ NMOS ^-gU^E^ 4i_2.^ofl ^sH, A 

A 3€ ^ ^*H1 ^^f£]i, #7} Xl2 PMOS E^l^cq 7flo]E^ # 7 ) H}oj<X^«-^ 

^7l ^*>JL, Hel^lA # 7 ] ^2 NMOS Eell^4 ^5l<X #7l 

fH^ 1 ^ ^"71 XH^ ^ V 7l XI 2 PMOS S^l^E^ n^jojo. 

^S. %4=-S\jL t <#7] XI 2 NMOS JE^fl^liE^o] XH^^l^ #7] N ^ y>ol<>|^ o]7> 

sl^ *}*1 ^5. sis. 
6] 

XI lf°H 5fl°H, 

^7} x\A XI 1 ^ XI 2 PMOS J= ^ XI 1 ^ XI 2 NMOS S^^l^Ei 

^7} XI 1 PMOS ^ NMOS S^l^E^ XMH^ 4^ ^7} *>*| &*§if-5] ^7} XI 1 

^ XI 2 ^ ^ f>\JL , AA ^7} XI 2 PMOS ^ NMOS S^l^E^ ±.£_±l 

$1- ^^M, ^4 ^ ^*H1 ^^31, ^71 XI 2 NMOS £^|a e ^ ^ 

4>7l #7l aH^^-i- *g^S}JL, = efl<?]^ <#7] XI 2 PMOS M^fi 
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*l^Ei^ 2=31*1-4 ^4-S)o] A o V 7 l ^ ^JgJjLa] # 7] f^c^ ^^*>J1, *fl2 
PMOS M^M^E^ ^ojEofl^ <g^^j. tiH^H^ 917}$^ *}*} 

WW 7] 

afll^l , 

*lf?- 4A>«-^ ^1 ^ PMOS M^l^El , ^ *fll ^ A\2 NM0S 2=^*1^ 
tl», A oM ^11 PMOS ^ NM0S S ^^i^Ei^) 711 ojE^- ^ ^*1 ^ #3H1 ^ 
S-efl^ ^4 #7l ^]2 PMOS ^ NMOS S^l^E^ ^i^^l] , ^^.i^ 

^ ^ ^*H1 ^-71 A}2 NMOS S^fl^liE^ 7)1 o]e^ ^"71 ^ 

Jf <>} aj-olol^^-g- ^^5t>jl ( £Lell<y^ #7l 7112 PMOS ^^)^]9] ^.z])^ 

Z\o] ^7] ^ ^^2] #7) ^^§>JL, #7] ^2 PMOS 2= 31*1^ 2} 711 olE 

^7l P^ 4°]^)^ ^I^l ^7>£l^ *}7] S)£.. 
8] 

*)U*<H1 91*1*), 

^7} ^H^Rr #71 ^IH^-^ ^"71 Till ^ >H12 l^s}^ + <y^^ ^ - 

SJ^^-, ^ ^r-al^ji, #71 + ^ #71 - ^^ofl <y7>^ *H1 

£1^ A o v 7l ^<y-g; ^H^Kir aliE7l , ^ NMOS E^fl^^Eil- If^ji, 

^"71 NMOS JE^flxliE^ ^efl<y^ #7l TlH^-51 #71 TllolE 
^ #7l a] HI 71^1 #71 #^#-4 ^SH, i^^- 3*13^ ^1 S\S.. 
9] 

^1%H1 5a<>H, 
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#7l aH^i^ afll SJ *fl2 PMOS & ^ *fl2 NMOS S^^l^&H- 

#7) *U PMOS ^ NMOS M^fl^liEi^ Tflols^ zj-z]- ^ ^ofl ^S]iL 

, 2=.Sfl*l£- AA A}2 PMOS ^ NMOS M^l^e}^ ^^.^ofl ±2.^ A 

A 3* ^*H1 ^^Jl, #7l *fl2 NMOS e^^^b^ 711 o]e^ ^-71 tiVoj^^w.^ 

#71 #^-g- ^^*>3i, £Lefl^l^ #71 ^12 PMOS E^lA^oj = eflo]^ #7l 
#7l ^H^-i- ^^sM, #7l ^2 NMOS S^^l^E^ol TflolEs]. = eflo]^ 
*]S. ^#£lZL, #7l ^12 PMOS S^liE^ TllolEcll^ # 7 ] uVol^^ o] 7 > 

3fe *M ^5. 5)5.. 



32-27 



1020020050449 



^ 2002/12/26 



[5L 1] 



DO 

m 

Tl 



Ho 

0> 

P'Di! 
rtHH- 



o 
r - 



I- 1 — 

IS 05! 
IB 



o. lH 



12! 



VJ 



P 2 



32-28 



1020020050449 



#3 °^\- 2002/12/26 



[51 2] 



UPBo- 



BIASNc- 



DN c^- 



cil MP21 

| Isource 



BIASPo o MP22 



Vlfo 
-o 



MN22 
Is in k 

MN21 



C21 



<7 



V 



32-29 



1020020050449 



#^ 2002/12/26 



[S. 3] 











CO 




8 Jia 






1 a- Ac ' 






cr 


ICO 




o 


3. 




0> 








32-30 



1020020050449 



^*>: 2002/12/26 



IS. 4] 

<l- 



o 



-lb- 

- to 



T 



GO 

7\ 



CO 

o 



00 
=5' 
7T 



o 



O 
"0 




CO 



o 



CO 

o 

CO 



CO 



~0 



o 



CO 

<J1 
o 
o 



GO 

o 
c 

o 

CD 



CO 

o 



CO 

8 



CO 

o 



32-31 



1020020050449 ^*>: 2002/12/26 



[S. 5] 




32-32 



